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Abstract : The mixture of stearic acid in DMS (dimethyl sulphoxide) exhibits 
non-aqueous lyotropic phase Observed numerous optical textures like batonnets. fan, oily 
streaks, droplets, X-ray and DSC (Differential Scanning Calorimeter) recordings of these 
mixtures indicate the existence of lamellar phase
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L y o tro p ic  liq u id  crys ta ls  are fo rm e d  by the ac tio n  o f  a so lv e n t on an a m p h ip h ilic  
substance [1 ]. N o n -aq u eo u s  ly o tro p ic  liq u id  crystals  have been fo u n d  in a m u ltitu d e  o f  
p o ly m e r/o rg a n ic  so lvent com bin ations [ 2 -7 ] .  S ince these liq u id  crystals o bv ious ly  present a 
n o ve lty  in the f ie ld , w e  fin d  there is a continued interest in in vestigations o f  such systems. 
R ecen tly , w e have reported the m esom o rphic  b eh av io u r o f  lau ric  acid  in cety l a lcohol [8 ). 
In  this p ap er, w e  have in ves tig a ted  the m eso m o rp h ic  b e h a v io u r o f  stearic ac id  (S A )  in 
d im e th y l su lphox ide  (D M S ) .
S tearic  ac id  w as obta in ed  fro m  M /s  S ig m a , B o m b a y  and w as used w ith o u t fu rth e r  
p u rific a tio n . A n a la r  grade D M S  supplied by M /s  Sisco R esearch L ab o ra to ry  was used as a 
solvent. M ix tu re s  in the range 10 to 9 0 %  by w e ig h t o f  stearic acid  in D M S  w ere  prepared  
w ith  care  s ince D M S  is hyg ro sco p ic . A l l  sam ples (1 0  9 0 %  o f  S A  in D M S ) ,  w hen
observed u nder a p o la riz in g  m icroscope, show  room  tem perature  lyo tro p ic  m esom o rphism . 
T e x tu re  o b servatio n s  w e re  c a rried  o u t using L e itz  O rth o p la n  p o la r iz in g  m icroscop e  by  
a llo w in g  the sam ple  to coo l s lo w ly  fro m  the iso trop ic phase at the rate o f  2 ° /m in . *
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T h e  s e q u e n c e  o f  te x tu re s  o b s e rv e d  fo r  a ll c o n c e n tra tio n s  in  th e  c o o lin g  m o d e  w a s  
s im ila r  in  n a tu re  an d  th e y  a re  d ro p le ts , b a to n n e ts , fa n - l ik e  te x tu re  an d  fo c a l c o n ic s  a t ro o m  
te m p e ra tu re  an d  F ig u re  1 sh o w s  fan  te x tu re  o b s e rv e d  in  2 0 %  o f S A  in  D M S .  I f  th e  s a m p le  
is  le f t  a t ro o m  te m p e ra tu re  fo r  n e a r ly  tw o  to th re e  h o u rs , a lm o s t a ll th e  s a m p le s  s h o w  
s a n d e d  te x tu re . T h e  t ra n s it io n  te m p e ra tu re  fro m  m e s o m o rp h ic  to  is o tro p ic  p h a s e  w a s  
d e te rm in e d  u s in g  L e i t z  O r th o p la n  p o la r iz in g  m ic ro s c o p e  in  c o n ju n c t io n  w ith  a  h o t s tag e . 
D S C  re c o rd in g s  fo r  th e  sa m p le s  w ith  2 0 , 4 0 , 6 0 %  o f  S A  in  D M S  s h o w e d  a d d it io n a l s m a ll 
p e a k s . H o w e v e r ,  w e  w e re  u n a b le  to sec th e  c o rre s p o n d in g  ch an g es  in  the  te x tu re s . In  fa c t, 
th e re  is no  c h a n g e  in  te x tu re s  e x c e p t fo r  fe w  in s ig n if ic a n t  ch an g es . U n fo r tu n a te ly , w e  c o u ld  
n o t re s o lv e  th is  p ro b le m  e ith e r  w ith  X - r a y  re c o rd in g  as o u r  te m p e ra tu re  c o n tro l le r  had  an  
a c c u ra c y  o f  ±  2 ° C  o v e r  th e  e n t ire  re g io n  o f  the  s a m p le . A v e r a g e  e n th a lp y  c h a n g e  fo r  
d if fe r e n t  c o n c e n tra t io n s  an d  c o rre s p o n d in g  a v e ra g e  tra n s it io n  te m p e ra tu re s  a rc  g iv e n  in  
T a b le  1. It  can  be n o tic e d  f ro m  the  T a b le  1, th a t the  e n th a lp y  in c reases  w ith  in c re a s e  in  
c o n c e n tra tio n  o f  s tea ric  a c id  in a g re e m e n t w ith  the c o n c e p t that h ig h e r  c o n c e n tra tio n  o f  S A  
lead s  to  m o re  o rd e re d  phase.
Table 1. DSC, X-ray, refractive index, orientational order of SA in DMS and cell parameters for 
different concentrations.
Sample Transition* AH 4 P' V X-ray iesults
10% 44.0 185 — — — — a -  24 1, b = 36 9 c = 14 3
20% 48 0 5 6 1 510 1 475 1 091 0 78 (x-  96.3. 0 = 8 7  I 118 9
30% 52 0 110 1.500 1 468 1 060 0 48 20e*p 20cai
40% 45.3 130 1.510 1.476 1.043 0.41 8.8 8.8
50% 49 2 18.0 1.508 1 477 1.026 0.30 13.4 134
60% 50.4 11.0 1.499 1.473 1 024 0.25 20.3 20.4
70% 58.8 32.0 — — — — 28.2 28.4
80% 57.2 26.0 — — — — 31.6 31 6
90% 62.5 38.0 — — — — 34.3 34.3
* temperature in °C from mesomorphic to isotropic phase + common for all concentrations, t  at room 
temperature (in mesomorphic phase) and AH in cals/gm
Observed X-ray'diffraction rings for all the concentration range, are given in 
Table 1. There is absolutely no variation in ^-spacing of the inner ring with concentration. 
The number of X-ray diffraction rings observed vary with concentration but the J-spacings 
remain the same. We are also certain that the sample at room temperature is not in a 
crystalline phase but a non-aqueous lyotropic phase. Since none of the ratio methods 
suggested by earlier investigators could account for the observed d-spacings, we have used 
a simple multi-dimensional minimization program (SIMPLEX) which starts with an initial 
[9J approximate set of cell parameters and finally obtaines a refined set of cell parameters
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Plate I
Figure 1. Micro texture photograph of 20% of SA in DMS (108x temp 45 0°C).
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w h ic h  w i l l  f i t  th e  o b s e rv e d  B ra g g  re f le c t io n s  to  w ith in  ±  1 .2 %  o f  the  m e a n  v a lu e  an d  th e  
c e ll p a ra m e te rs  a re  g iv e n  in  T a b le  I a lo n g  w ith  c a lc u la te d  and  e x p e r im e n ta l B ra g g  an g les . It 
is e v id e n t  th a t th e  c e ll p a ra m e te rs  re p re s e n t a s lig h t ly  d is to rte d  h e x a g o n a l s y m m e try  an d  
th is  has b een  o b s e rv e d  fo r  th e  w h o le  ra n g e  o f  c o n c e n tra tio n s . T h is  c le a r ly  in d ic a te s  th a t the  
system  is o rd e re d  d is to rte d  h e x a g o n a l- ty p e  la m e lla r  m eso p h ase .
R e fr a c t iv e  in d ic e s  ( ne, / /0 , fo r  X 5 8 9 3 i4 )  an d  d e n s ity  m e a s u re m e n ts  at d i f fe r e n t  
te m p e ra tu re s  fo r  d i f fe r e n t  c o n c e n tra tio n s  h a v e  a ls o  b e e n  c a rr ie d  o u t w ith  an in te n tio n  o f  
s tu d y in g  th e  v a r ia t io n  o f  the  o rd e r  p a ra m e te r  S  o f  th e  SA m o le c u le  in  th e  n o n -a q u e o u s  
ly o tro p ic  s y s te m  u s in g  th e  fo l lo w in g  e q u a tio n s  w ith  an a p p ro x im a tio n  th a t a n is o tro p y  o f  
D M S  is v e ry  s m a ll c o m p a re d  to  SA. L o r e n / . - L o r e n tz  re la t io n  fo r  e x tra -o rd in a ry  re f ra c tiv e  
in d e x  fo r  S A  in D M S  is g iv e n  by
- 1 3
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«o2 -  • 3
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(2 )
( 3 )
w h ic h  can  be used to r  f in d in g  the  o r ie n ta t io n a l o rd e r  o f  SA m o le c u le  in  th e  ly o tro p ic  
sy s te m . W it h  in c rease  in  th e  c o n c e n tra tio n  o f  & 4 , th is  o rd e r  decreases and w ith  te m p e ra tu re , 
th is  re m a in s  a lm o s t c o n s ta n t w ith in  the e x p e r im e n ta l a c c u ra c y  and such lin e a r  v a r ia t io n  o f  S 
in  te rm s  o f  q u a d ru p o le  s p lit t in g s  has b een  o b s e rv e d  in the case o f  L e c ith in /c th y le n e  g ly c o l  
la m e lla r  liq u id  c ry s ta l [ 10 ].
F ro m  these  X - r a y  a n d  o p tic a l s tu d ies , w e  c o n c lu d e  that the m ix tu re s  o f  S A  in D M S  
e x h ib it  s lig h t ly  d is to rte d  h e x a g o n a l n o n -a q u e o u s  ly o tro p ic  sys tem .
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